Ethernet connection. Additional devices can be connected to the system with little modifications. The cell phone will be Android.
II. ARCHITECTURE OF ARDUINO MEGA 2560
The Arduino Mega is the type of microcontroller which have been used for this project. It has low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC architecture. By executing powerful instructions in a single clock cycle, the mega 2560 achieves throughputs approaching 1 Minute Per Second per MHz allows the system design to optimize power consumption of processing speed (Official Arduino website). The Mega 2560 architecture is as shown in Fig. 1 . 
III. METHODOLOGY
The proposed system was distributed among home automation system, consists of server, hardware interface modules. Server controls hardware one interface module, and can be easily configured to handle more hardware interface module. The hardware interface module in turn controls ultrasonic sensor, motion sensor, light sensor, LED, and thermal sensor. A server is a normal PC, with an Ethernet card, performs as a web server. The web server software is expanded using asp.net technology, so web server must support asp application and.net frame work 4.0, like IIS7.0 for windows OS. System can be logged in from the web browser using any local PC in the same LAN by server IP, or it can access remotely from any PC or mobile handheld device connected to the internet with appropriate web browser supports asp.net technology through server real IP (internet IP). Ethernet card is selected to be the network infrastructure that connects server and hardware interface modules. The main purpose of the server is to manage, control, and monitor suspected system components, that enables hardware interfaces modules to execute their assigned tasks (through actuators), and to report server with triggered events (from sensors). The methodology has been divided into two stages:
1. Proposed module design, this experiment consists of two main parts, the software programs interface and the hardware for different applications. When Arduino setup mode, user will be able to add and remove hardware interface modules, also can create basic macros involving simple triggers and to modify the macros to execute complex sequence of events. It is possible to activate macros manually or by reaction for certain trigger like surveillance cameras and motion sensors. It is also possible for user to program macros by activating at random; this feature permits the system to turn the lights on and off at random or semi-random periods. While in running mode, if hardware interface components report server with received events and perform their pre-programmed macros. Hardware interface modules are directly connected to sensors and actuator through direct wires connections. The modules have the abilities to control energy management systems like lighting, thermostats and HVAC (heating, Light sensor, and cooling) systems, and security systems (door locks, motion detectors, fire alarms…).
Regarding software concept, at the beginning of the project, programs have been run and tested for each sensor without using Ethernet shield and Internet, it was basically just connected to the Arduino and look to the responding of sensors value. Then, programs have been designed based on that responding.
In this project, initially LED had been used as a replacement of any kind of light that can be used in a house, also for testing different results, as well as find actions and reactions of the sensors. The user begins with getting access to the system then, perform the desired action from the GUI. Switching actions can be performed either manual or through voice recognition activation that uses the Google Speech Recognition engine available on the device. The software responds as shown in Figure3. When the user performs an action on the smart home application, command packet will be sent through internet to the micro web-server. The micro web-server could extract and read the information about the command packet easily.
Figure 3
Response process of designed automation system.
IV. RESULTS AND DISCUSSION
This research implemented using the Arduino connected with Ethernet shield as a micro web server, which can be connected to the hardware module architecture. The system receives status updates and sends control information on the microcontroller, passing information on it as codes. The information could be received using Android phone to turn on or off lights and sensors. The smart home system responds are showing in this section to verify that system was fully developed and tested to demonstrate its feasibility and effectiveness. The hard work and efforts that put in this project that led us to achieve remarkable results. The findings where as following stapes: Before start with results needs to make sure that hardware is linked online. By having the Blynk Library installed on the computer, example Sketches will help in getting hardware to be online quickly and major Blynk features.
Open the example sketch according to the hardware model or the used shield could be as shown in Figure4. This light sensor can be put outside the house to turn on and off the lights when it is day or night. Similarly, the testing could be done for other sensors.
V. CONCLUSIONS
This research was conducted to design and improve the standard living at home with low cost, to control various home applications and provide secure, ubiquitously accessible, auto-configurable, remotely controlled solution. This work is focused on Android and Arduino platform, both of them are connected FOSS (Free Open Source Software). The remote control function by smart phone Android, which provides help and assistance especially to disabled and elderly peoples, any android supported device can be used to install the smart home application, and control and monitor the smart home environment. In order to design to consist of Android phone with the home automation application, Arduino Mega ATmega2560 had been used. The user can interact with the Android phone and send control signal to the Arduino Mega which in turn will control other embedded devices/sensors. Moreover, implementation of Ethernet card connection with control board allows the system installed in a simplest way.
The planed aims at home automation system have been accomplished. Where system designed and architecture had been discussed, and basic level of home appliance control prototype had been presented with implementing remote monitoring. However, it could be expanded upon many other areas in the future by not restricting to only home. It could be flexible to support various wired as well as wireless technologies like Bluetooth, Zigbee, and Wi-Fi.
